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ABSTRACT
Planning and policy formulation in 1973 continunl to residl' in a four-man Directorate and a 17-man Executive Committee.
Program modifications during the year included: 1) the addition of three senior personnel to the modelling staff to increase the
pace of modelling accomplishment on dual general-purpose and question-oriented modelling objectives; 2) development of a
n1111ilH'r
of ..interactive .. or ..composite .. proccssstudics \\'hich would span an arra~· of proce.\ses and co111ponents: .'3)irH:rt'asing
attention to the validation sites to ensure an array of measurements which would permit the development of traditional.
imluctiq• !.(C'neralizations about the ecosystems on those sites. The latter becanw an ohjccti,·c parallel to rnodcl dt·,·clopmt•nt.
The Pinc Vaill'\' site in soulh\\'cstern Utah was activated, and a project explicith- pro,·idcd in tile program lo con,idt'r resource
management aspects of desert ecosystems and to interact with applied research in the public agencies.
First steps tmn1rd program svnthesis included orientation of the annual BionH' informational nt(•(•ling lo integrated.
ecosystem questions: decisions to develop Biomc volumes on nitrogen cycles in desert ecosystems. and on water processes.
Author\. t'ditors and an outline ,,·ere ,l•lt-ded for tlw nitrogen nilumc. and editor, for the ·\\·atl'r, olr11nt•.The BionH' also \\'ill
publish a monograph series. and various persounel were participating in (•xtra-13iorn(' ,n1tlll'.,i, efforts.
Conrmunication mcchani,ms in thl' progra111 continued to inclnde Directorate meetings. nwnthl~- Exl'cuti,·<· Committee
telt•phonl' conference calls and two mt•dings. Biome ne,nldter,
annual informational meeting,. and numerous indiddual
co11tat:l\ hct\\'een Exec11tin· Committee mcr11ht·rs and BionH· investigators.
Personnel changes included the resignation of David Goodall as Co-Director and of two process coordinators; and addition of
thn·L· persons to lhC' modelling progra111 and onl' to the <'cliturial group. and of l\,·o BiomL' a<h i~or~.
1\

three-year rcne\\'al propo\al was compll'led. suhjl'cted to a site ,·i,il. and ultimatcl,· an·<·pll'd.

PROGRAM CONCEPTUALIZATION
AND GUIDANCE
INTRODUCTION

The year 1973 was the third year of full Biome funding,
and therefore somewhere near the midpoint of the progra,m 's
tenure. Because the program had been underway long
enough to give some indication of the realism of its initial
goals, 1973 was a year noteworthy for its level of self
appraisal, intellectual ferment and change.
Planning and policy formulation continued to reside in the
same administrative structure as that of 1972 (Fig. 1). Two
Co-Directors and two Assistant Directors comprised the
central administrative group, all at Utah State University,
termed the "Directorate." The Directorate, plus six process
study coordinators, six validation site coordinators and the
Chief of Data Processing, comprised the Executive
Committee. The process study and site coordinators were
selected from participating institutions within the Biome.
The coordinators on the Executive Committee served on
that body primarily in a policy-making role although they
individually had added program responsibilities of coordinating the research activities on the site; or of helping select
topics and soiliciting proposals for, and guiding, process
~t11clieshy individual investigators.
The role of the Directorate was two-fold. It was, first, to
administer the policies agreed upon by the Executive

Committee. Second, by virtue of its proximity to, and
full-time involvement in the program, it assumed a major
planning role and originated many of the policies ultimately
adopted by the Executive Committee.
During 1973 the Biome selected two scientists whom they
invited to serve as external advisors to the program: Dr.
Robert H. Whittaker of Cornell University, and Dr.
Lawrence B. Slobodkin of State University of New York at
Stony Brook. These men began their advisory efforts in
March when they attended the annual Biome informational
meetings at Tempe, Arizona.
The program analyses and appraisals during the year took
place primarily in the Directorate and Executive Committee,
and with considerable stimulus from critiques provided by
the two new Biome advisors. It seems desirable to discuss
these anlayses in the context of original Biome objectives and
directions that spanned the period from program inception to
early 1973.
PROGRAM MODIFICATIONS IN 1973
BIOME OBJECTIVES,

1970-1973

The initial program objectives were explicit and
straightforward: to develop large, whole-ecosystem models
which would simulate the values over time for a wide range
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of state variables on the four or five sites selected to represent
American deserts. The slate variables included carbon
contcnt of the vegetation by plant species and organs, by
animal species and by litter and soil organic fractions. They
also included such other elements as nitrogen and
phosphorus, and they included water, all as they occurred in
a large number of organic compartments and in inorganic
form in the soil and atmosphere.
All research was planned to contribute to these objectives.
Some 30 plant. animal. microbial. and physico-chemical
processes were cldineated as being the priman· variables
responsible for changing tht· form of. or moving in space. the
state Yariables describrd abO\'C'. These processes ,,·ere to be
stuclird in each of the major plant and animal species.
microbial groups and soil components on each site. Such
studies were to provide the rate expressions from which the
models were to be structured. Once completed, the models
were to simulate the changes taking place within the
ecosystems on each of the sites.

Research on the sites consisted of a wide range of
stat:e-,·ariable measuremt•nts which would be compared with
values for the same variables being simulated by the models.
The purpose was lo ··validate" the models; to compare the
simulated values with the real world to assess the moclel"s
performance.
An important operational principle was the avoidance of
circularit~·- It was important that the process studies be
independent of the validation measurements so that the
modl'ls would be constructed and tested with different
obsl'n·atio11s. Although the validation measurements were
slate measurements, two such measurements in a row could
pro,·idc ratl' estimates for the time period between the two.
I le nee. validation-site data could be used to structure the
models, but to use those same data for both model building
and testing 11·011ldob1·io11slyhave been specious.
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CmcuMSTANCES

SUGGESTING

A NEED FOR

:'v!ODIFYING OBJECTIVES

Status of Modelling

B~·early 1973 it had become clear that the general-purpose
modelling task was far 111ore complex than originall~•
realized. At the same time the personnel commitment -Co-Director Goodall and four graduate students -- was not
adequate lo permit a substantial rate of accomplishment in
this complex undertaking,
Coincidentally, there were a number of persons uncertain
about the \'alidity of the general-purpose
modelling
approach. including the t\\'O new Biome advisors and several members of the Executive Committee. These persons
questioned the wisdom of setting as the only. or even the
primary goal the <leH,lopment of· the general-purpose
rnodels.
Completio,, of Process Studies

By the fourth year of the program, and the third year of full
funding, it was becoming evident that the number of process
studies needed to structure models for four or five sites was
greater than anticipated. In addition, the time needed for
many of these projects to give the needed rate functions was
proving to be longer than the two to three years originally
hoped for. It was becoming increasingly evident that the
number of process studies required by the original design
could not be completed with the time and resources available
to the Biome.

some site personnel that data processing and modelling could
well be done at the sites. In the latter case, several
investigators felt that they should carry on data processing
because of their familiarity with the data. And in several
cases, site personnel had an interest in modelling and wished
to become involved themselves.
In order to focus discussion and facilitate explicit decisions
in these areas, two "straw-men .. were raised by members of
the Excc11ti, e Committee. David Balph, Site Coordinator for
Curlew Valley, met with the Directorate and proposed
rhetoricall,· that the sites be made administrative units, and
that data processing and modelling be completely
dccen tralized to the sites. Planning and budget control would
ultimately remain in the Central Program, but otherwise the
sit£' programs would become adminsitratively autonomous.
\\'alter Whitford, Site Coordinator for Jornada, and Robert Chew. Vertebrate Process Study Coordinator, presented
the Executive Committee with a lengthy position paper in
spring of 1973, again for rhetorical purposes. This document
proposed a number of actions involving various aspects of the
program.
The considerations were discussed at some length during
the month!~· telephone conference calls held by the Executive
Committee. And on May 13. the Committee met in Los
Angeles, to take action on the items. with the Whitford-Chew
document serving as a focal point.
ACTIONS

ON PROGRAM MODIFICATIONS

Modelling

Partly as a result of this problem, modelling personnel had
been forced to use some of the validation-site data. As a
result, the circularity problem had been raised.
Centrifugal Pressures Toward the Sites

There were several stimuli in 1973 to place increasing
emphasis on the sites, and at the extreme to decentralize the
program and make the sites the units of administrative
organization. The impetus in this direction had actually
begun in 1972 with the addition of James MacMahon as
Assistant Director in charge of validation sites. At an
Executive Committee meeting in Los Angeles in January,
1972, it had been agreed that the array of measurements
made on the sites provided the basis for comparisons on
ecosystcn1 function. At that time the group adopted, as an
objective parallel to modelling, what Dr. MacMahon termed
nonmodelling synthesis.
The momentum in this direction was increased during
197:3ll\': I) the' mixed views on modelling; 2) the suggestion
ll\· Dr. Whittaker that particular attention be paid to the sites
and a11 arra~- of ecosystem structure and function be included
in the measurements on each: 3) sentiments on the part of

The Executive Committee, at its May 13 meeting,
reaffirmed the development of a general-purpose, wholeecosystem model as an important program objective. This
could best be done centrally, and hence the reaffirmation was
tantamount to negating the decentralization of modelling.
There had been some consideration of reducing the
modelling budget by 10 % , this being made possible by the
departure of some personnel. The Committee concluded
that, if progress was not at the desired rate, this was no time
to reduce personnel. Instead, they urged that this 10% be
held in the budget for the addition of persons who were well
qualified to help advance the modelling effort.
The Directorate had earlier concluded that senior
personnel needed to be added to the modelling program.
With this support from the Executive, two post-doctoral
fellows were added to the modelling program in 1973:
Clayton Gist and Paul Lommen.
In addition, the Directorate was instructed at an N.S.F.
site visit in 1973 to continue a dual modelling effort. This was
to include the general-purpose modelling and the question-
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oriented modelling approach initiated by Kent Bridges who
had left in fall, 1972. In consequence, Dr. George S. Innis
was added to the staff in fall, 1973, to concentrate on the
development of question-oriented animal models. Thi~
assignment was to dovetail with the administrative
arrangement in the general-purpose modelling in which the
effort was subdivided into three submodels with the
responsibility for each delegated to one of the senior
individuals: vegetation to David Goodall, abiotic to Paul
Lommen and animals to Clayton Gist.
Overall, the Executive Committee voted to prorate about
60 % of the modelling resources for the general-purpose effort
and 40 % for the question-oriented effort.
Two benchmarks were set for the general-purpose effort:
l) completion of sensitivity testing by the end of September,
1974, and 2) operational programs for Version IV of the
model by January 1, 1974. In addition, it was agreed not to
encourage any more modelling participation by foreign,
visiting collaborators after the 1973 visits by Dr. Otto Lange
from \1/i:1rzburg, Germany, to work on a photosynthesis
model and by Dr. Hanna Parnas from the Hebrew University
in Jerusalem to work on a decomposition-nitrogen model. A
considerable amount of modelling effort was placed in the
hands of specialist subcommittees during 1973, a means for
bringing the biologists in close collaboration on the
modelling.
Process Studies

The original research design had conceptualized the
ecosystem in three entities for modelling purposes:
components (plant or animal species, dead material,
inorganic soil components, etc.); processes affecting the state
and/ or location of the components; and constraints or factors
influencing the rates of the processes. Process studies were
identified on the basis of individual processes within
individual components: e.g., photosynthesis in creosotebush,
assimilation in grasshoppers, reproduction in kangaroo rats.
These were prioritized and initiated as funds and competent
investigators were available.
Three arguments which had been developing for some
time, but which developed fully in 1973 in the course of
lengthy dialogue within the Executive, militated in favor of
process studies developed at somewhat different levels of
integration: 1) The realization was developing that animals
play a minor role as conveyors of en~rgy and materials, and
may be more important to the ecosystem in a "control" or
"regulatory" function. Perhaps the focus needed to be placed
on the animal"s factor role in the system rather than on it as a
component which, by virtue of its bioenergetic processes,
conveys energy and material. 2) With the growing realization
that the number of process studies was beyond the time and
resources of thr program, the suggestion gained weight that
studies should be developed which examined processes at a

higher level of integration than those on the original list. As
an example, studies were recommended to examine the role
of granivory in affecting the composition of the vegetation.
Such a study might span a series of processes which would
include food (seed) consumption by several species of
animals, germination and seedling survival and growth. But
it might be studied only as the empirical relationship between
granivorc numbers and vegetation composition. Such a
project might not provide the understanding of mechanisms
which studies at the lower levels would provide, but it would
provide important empirical insights into the structure and
function of the ecosystem. 3) There was a strong
recommendation
for "experimental" studies in which
components or factors would be manipulated to observe the
effects on the system. If one wished to observe the effects of
granivory on the vegetation structure, an obvious approach
would be to manipulate granivore numbers.
Tlwre is an obvious element of convergence or
commonality in all of these arguments. The result was a
recommendation adopted at the May Executive Committee
meeting to initiate several "interactive" or "composite"
studies in 1974. These were to be conducted on or near the
sites with close collaboration of the site coordinators.
Memoranda were sent out by the Process Coordinators on
July 6 soliciting proposals for 1974 process studies. The list of
topics included several ''interactive" projects.
Several changes in coordinator function were effected or
discussed in 1973. John Hanks resigned as Abiotic
Coordinator in midyear, and his responsibilities were
assumed by the .Directorate. Floyd Werner resigned at
year-end, and his responsibilities were delegated to Robert
Chew who therewith became the Consumer Process
Coordinator. There was some discussion of developing the
position of Interactive Process Coordinator, but this was
never actualized.
Validation Sites

While the Executive never very seriously considered the
full decentralization to the sites, the discussion of it as a
possible option was useful as a stimulus for program analysis.
What did emerge from the discussion was the formulation of
a program objective, parallel to the modelling, to develop
traditional, inductive generalizatons on the ecosystem
structure and function of each site. The list of parameters
proposed by Robert Whittaker was circularized to all sites
and particular emphasis has been placed on the measurement
of production.
One site-related matter which received considerable
attention was the question of site research productivity. An
ad hoc subcommittee comprised of James MacMahon,
Robert Chew and Duncan Patten was selected by the
Directorate to evaluate the output of each site and ascertain
whether or not any site should be phased out, new ones
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initiated, or the status quo preserved. The subcommittee's
study examined site productivity and contribution to the
program on the basis of several a priori criteria. It concluded
that all were performing adequately, and that the status quo
should be preserved.
Data Processing

Several considerations argued against full decentralization
of data processing. That the program includes a data bank
which is accessible to all in the Biome, to IBP investigators
outside the Desert Biome and to persons outside IBP was
perhaps the most persuasive argument for a single, central
function.
A second argument related to the process studies. These are
widely distributed among U.S. universities and require data
processing assistance. If data processing were to be
decentralized to the sites, process-study investigators would
need to rely on the sites for their assistance, a function the site
coordinators were not inclined to assume.
In consequence, data processing, storage and retrieval
were retained as central functions. An amount equivalent to
10 % of the data processing budget was to be divided among
the three southern sites and provided for in the 1974 budget to
assist site personnel in their data processing needs.
Resource Management Project and Activation
of Pine Valley Site

Pursuant to action taken at an Executive Committee
meeting late in 1972, the Pine Valley site on the U.S. Forest
Service's Desert Experimental Range (D.E.R.) in southwestern Utah was activated in 1973. This was done in part to
provide a representative of the extensive salt-desert shrub
vegetation type, and in part to interact with the Forest
Service's data base on the D.E.R. The base for 40 years'
research on desert vegetation response to grazing, this area
has produced a valuable set of findings to which the Biome
needs to relate. Clive Jorgensen of Brigham Young University
had earlier been designated as site coordinator.
Under the direction of Brien Norton, a project was
developed in the Biome program to relate findings on desert
ecosystems to resource management problems. This project,
upon Executive Committee authorization in late 1972, was
initiated in 1973. Dr. Norton's responsibilities were to
provide overall coordination between the Pine Valley site
activities, and analyses and modelling of certain of the
D. E. R. data stores. In addition, he was to explore similar ties
with the Forest Service's research activities at the Dubois
Sheep Station in Idaho and the Santa Rita Experimental
Hange in Arizona, and the Agricultural Research Service's
studies on t/-,c Jornatla Experimental Range in New Mexico.

FIRST STEPS TOW ARD SYNTHESIS

In response to initial decisions in the I.B.P. Executive and
National Committees to start on program synthesis efforts,
the Biome administration began orienting the program and
its participants toward synthesis during 1973. A major step in
this direction was taken during the annual informational
meeting at Tempe, Arizona, during March 14-16.
The conference was the second of its kind in the Biome.
The first meeting had been largely unstructured, with a
lengthy program in which all investigators were asked to give
brief reports on their findings in plenary sessions. The 1973
meeting \\'aS more structural, with the first steps being taken
toward the de\·elopment of synthetic generalizations.
Biome investigators were divided into four groups
according to their interests: primary production, consumers,
decomposition-nitrogen, and soil-water. On the afternoon of
the first day, these groups met to allow individual
investigators to report research results. A reporter was
appointed to each of these sessions whose responsibility it was
to attempt to distill relevant ecosystem generalizations from
the reports. These summaries were then reported in plenary
on the following morning.
The specialist groups again convened on the second
afternoon to address themselves to assigned discussion topics.
Each group addressed three to five topics of significant
systems function within its specialty. Each had a reporter,
again, to generalize the discussion and to report in plenary
the following morning.
One of the major fruits of the specialist group sessions was a
set of decisions on synthesis volumes. The decompositionnitrogen group selected editors and chapter authors, and
developed a preliminary outline for a volume on nitrogen
cycling in desert ecosystems. The soil-water group decided to
work toward a volume on water processes in desert
ecosystems, but did not go beyond the selection of volume
editors. No decisions were made in the producer and
consumer groups, although a number of synthesis issues were
focused upon.
In addition to the synthesis-volume decisions made at the
informational meeting, the Executive elected to develop a
Desert Biome Monograph series. This series will be designed
to provide a publication outlet for lengthy, detailed, often
highly specilized treatises too long for journal articles, too
specialized for the syntheses volumes, and perhaps too
esoteric or local in interest for the media which accommodate
monograph-length works.
Other synthesis activities include the participation of
James MacMahon on an interbiome committee on functional

Central Office

7

groups, Duncan Patten on a committee on primary
production and George Innis on an interbiome modelling
committee.

The decisions on synthesis volumes and monographs quite
evidently would increase the program's editorial load.
Decisions were made to expand the editorial staff, and
Stephen Black was employed in August. 1973, for this
purpose.

COMMUNICATION
MECHANISMS
Communication within and without the Biome was
facilitated by a number of procedures. The Directorate met
weekly to review objectives and progress; to delineate
measures for ensuring or enhancing progress; and to initiate
new objectives, policies and program directions.
Communication within the Executh·e Committee was
accomplished with monthly telephone conference calls, with
the two meetings in March (Tempe) and May (Los Angeles),
and of comse frequent correspondence. In addition, many
contacts were made with individual process coordinators,
and with Logan personnel visiting the sites.
The Biome newsletters and the annual informational
meeting were mechanisms for communicating
with
individual investigators as well as by contacts between
individual Executive Committee members and the scientists.
The modelling specialist committee meeting referred to
above also served this function.
Interbiome communications were maintained through
several channels. Frederic Wagner continued to serve on the
U.S. Executive Committee, and Wagner and David Goodall
both served on the U.S. National Committee and met with
the Environmental Management Program Directors. The
Biome had representatives on all of the interbiome
committees, and at several of the other biome informational
meetings. \Vagner served as an in-house reviewer for the

Grassland Biome proposal. Representatives from several
other biomes were present at the desert informational
meeting. \Vagner also presented a paper on the environmental consequences of population growth in arid lands at
the Annapolis conference of the Human Adaptability
subprogram.
In cxtra-iBP communications, all four members of the
Directorate presented papers on the Biome program at an
afternoon symposium during ·the meetings of the Pacific
Coast Division of A.A.A.S. in Salt Lake City. Wagner
presented a paper to the Interagency
Coordinating
Committee in Washington, D.C. on l.B.P. contributions to
range-management. David Goodall presented a paper on
ecosystem modelling at a conference on this subject in
Athens, Georgia.
Several foreign interrelationships were established and
maintained. As mentioned above, Dr. Otto Lange of the
University of \Vi.irzburg and Hanna Parnas of Hebrew
University spent time on the Utah State University campus
working with the modelling program. David Goodall
travelled to Egypt, Saudi Arabia and Kuwait to explore
Biome interrelationships. Frederic Wagner continued his
Tunisian project, and initiated contacts with Egyptian
investigators to hold a bi-national conference there in early
1974.

PERSONNELCHANGES
David Goodall resigned the Co-Directorship in November,
1973, and Frederic Wagner assumed sole Directorship on
January I, 1974. John Hanks resigned as Abiotic Process
Coordinator in early 1973, and Floyd Werner resigned as
Invertebrate Process Coordinator at the end of the year.

The addition of Stephen Black, George Innis, Paul
Lommen, Clayton Gist, and the two Biome advisors has been
mentioned above.
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THREE-YEARPROPOSALAND
SITE VISIT
Considerable time was spent in early 1973 preparing a
three-~·ear proposal for the Biome to cover the period
HJ74-76. This document. developed in a format conceived
by the Directorate after some deliberation, was itself an
instrument to promote thinking along synthesis lines.
Program objectives were conceptualized as the elucidation of
carbon, nitrogen and water flow; and each of the three was
represented with box-and-arrow systems diagrams. Numbers for all previous, existing and proposed process studies

were placed on the diagrams to pictorialize the degree to
which the objectives had been met. The proposal was also a
dual document with brief results of previous projects
reported on pages opposite to, and facing, pages with
relevant, proposed new projects.
The Biome hosted a five-person, N.S.F. site visit in the
summer of HJ73. The proposal was passed on in the fall and
the new three-year program was begun on January 1, 1974.

